In order to study the effect of geological factors on the surface subsidence coefficient. Based on the analysis of all influential geological factors of subsidence coefficient and the typical mobile surface observation station data of China, the influence of each factor and the influence difference were analyzed comprehensively by means of principal component analysis. Then the first and second principal component values, as inputting parameters, were used to build up a calculation model of subsidence coefficient on the basis of a principal component and artificial neural networks. And the calculation results and measured values were also compared. The results show that calculation model, which is based on principal component analysis and artificial neural networks, takes every factors into account comprehensively and produces reliable results which are much closer the reality. This new calculation model provides a new attempt to the calculation of surface subsidence coefficient.
Introduction
The surface subsidence coefficient is an important parameter to characterize the mining subsidence and surface movement rule; it also is the key parameter for the prediction of surface movement and deformation in the three-underground mining research [1, 2] . The degree of accuracy of the surface subsidence coefficient prediction, directly affects the prediction of the surface movement deformation and the damage degree of the mining influence area buildings, it also has an important significance to the architectural design of town layout and the resistance to deformation.
Some valuable research results have been obtained for the prediction of surface subsidence deformation over the past years. Many modern mathematical and mechanical methods have also been introduced into the prediction and research of the surface deflection, such as mathematical statistics, fuzzy mathematics, continuum mechanics and so on [3, 4] . A number of mathematical models, such as gray system and GIS model, which can be used to predict the surface deflection, are established [5, 6] .
The principal component analysis of multivariate statistical analysis, which is characterized by its simplicity, the objectivity of empowerment, has been widely used to the evaluation and ranking in many fields, such as economy, society, environmental protection, engineering computation and so on [7] . Neural network has the properties of self-organization, self-learning, strong fault tolerance and processing of deterministic and uncertain dynamic nonlinear information. So it has been widely used in rock mechanics, mining engineering and other fields. This paper established a calculation model of surface subsidence coefficient based on principal component and artificial neural network. The research also explores a new method for the theoretical calculation of surface subsidence coefficient.
The Analysis of Factors Influencing the Surface Subsidence Coefficient
A large number of measured data and theoretical studies have confirmed that the surface subsidence coefficient is mainly related to the following factors [1] [2] [3] 5] : the overburden lithology, the mining depth H and mining thickness M, the loose layer thickness  , the proportion of hard stratum among the overburden, whether to repeat mining and the dimensions of workface
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The establishment of principal component analysis model
In practice, in order to make the principal component analysis more effective, the selected sample should be larger than the number of indicators (factors) and the greater the better. However, the large sample will undoubtedly increase the amount of computation, while the requirement of large samples increases difficulty for data collection and measurement. So it is impossible to select too many samples in actual calculation. Based on the surface movement data of 208 typical observation stations in the literature [10] , 25 measured data are selected as the samples. For the selected observation data, MATLAB is used to carry on principal component analysis [7] , the corresponding principal components and the cumulative contribution rate are shown as table 1. 
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Where:
is the standardized variable of the sample matrix 1 2 6 ( , , , )
Meaning of the principal component analysis
The actual meaning of the two principal components can be found in the field of miming practices. Because the BP neural network model has the advantages of self-learning, selforganization, strong fault tolerance, simple calculation, fast processing speed and other advantages [8, 9] , it has a wide range of applications. Robert-Nielson proves that the three layers BP network model with a hidden layer can effectively approach any nonlinear continuous function. So, the network model of the surface subsidence coefficient was established by using three layer BP network structure in this paper. In the system, the surface subsidence coefficient, as a value, determines the single output network structure. Based on the above analysis, it can be seen that the subsidence coefficient is the comprehensive result of all influencing factors. In this paper, the influence factor is simplified as two comprehensive indexes 1 y and 2 y , the first principal component and the second principal component.
The structure and parameters of network
Here, the two principal components values are used as the network input parameters and network structure as shown in figure 1.
The test of computational model
According to the observation data given in 
Conclusions
(1) The influence difference of each factor on the surface subsidence coefficient is analyzed comprehensively through the principal component analysis model. From the model, we can know that the mining depth has the maximum influence on the surface subsidence coefficient, and the thickness of the loose layer is the second influence factor. And the others are shown as the follows: proportion of hard stratum, sturdiness coefficient and the mining thickness.
(2) Using the first and second principal component values of each observation station as the input parameters, the calculation model of surface subsidence coefficient based on principal component analysis and artificial neural network is established, developed for the theoretical calculation of surface subsidence coefficient.
(3) Through the training and performance testing of the network model, the feasibility, accuracy and science of the calculation model based on the principal component and artificial neural network used to calculate the surface subsidence coefficient has been proved.
